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Dwg. Jss. 8-D 

@ ! WANO!S ?N OIROUIT REQUIR!!Y.ENTS 
O'ffl~ THAN TH~~ APPLYIUG TO ADDED 
QR RffllOVED APPARATUS 

D. DESCRIP'!'ION OF CIRCUIT ~NGES 

0,1 Adjustment I was edd~d ror the 
ll4EB rel.a~ 

\., 

D.l The tripping range table ~ormerly 
read as follows: 

TRIPPING RANGES 

Voltage Limits Max. Ext. Max. ' - Type Silent Freq. Ckt. Loop Capacity 
(TP) of l1i--'n• Int. Int~ in Ringirg Silent on ~ 

System Relq ~ District A-C D-C D-C Cycles Int'. Int. l,ine ment Ra.tm@ 

-
0roHbar, 10C0c., 1000., 4 M.F. D M.D. 
Manual, AC-DC Semi-Sel. 84-88 46-52 46-52 20 
Panel, 15ClC» 150Qr& 2 ?f..F. C 3td. 

or lUKA lOOCJtl 10QCY.o) 4 M.F. M.D. Step by D 
Step Super- Full-Sel. 84-~ 37-40 46-52 20 150<10 1~ 2 M.F. . C Std • 

imposed 

,s..a? 42-59 20 i.<;OCO 87(!.o) 
~ i,.Q2.5 L..2-59 20 L. '50'-" 80 I-» 

!lW A-e ~ :-gs.z.. L.2-59 20 I.50'-"' 74' µ, 

~ --104. ! 42-59 20 L. 50"' 6<.J~ u 

95-110 l,2-59 20 L."D" 65C"" 
/\c-DC i.emi-Sel. 95-103 l.6-19 42-59 20 &JU·U 75<J» 

~-88 46-52 46-52 20 135CJ,> OO(J.o) 

7 ll.4EA 42A 
64-80 

42-46 60-75 20 80Q:., 725(.) 72-80 
Super- 84-88 37-40 60-75 20 SOQc., 72~ 
!Dposec 42A 64-80 

Imerted 72-80 42-46 60-75 20 860<al 87':M 

Mixed 
72-88 

J0-34 60-75 20 7CIJ<.> ~ A A&M 
80-88 Only 

U4AK A-C 95-110 46-52 20 l.. 'i()(a) 73()(a) 
95-103 16-19 46-52 20 800CJ> 710<a> 

AC-DC Semi-Sel . 84-88 46-52. 46-52 20 1-350:., SOO<a> 
Panel 64.-SQ 

ll4EB Super- Full-S~ 7~ 42-46 60-75 20 970(,) 850r., 
jmposed 81...SS 37-40 60-75 20 970 c,> 85(Xa> 

. - 'T,J-J,tR 

Step ll4.FA AC-DC S@l!!i-Sel ~ 46-52 46-52 20 1350., 800(1) 

by Sl.•88 t..&.'i2 46-52 20 135()(,.l 800<a> 
Step IJ,-80 

42-46 60-75 • 850(.o) . 
Ul+EB Superw Full-Se] 72-80 20 970u, 

illpo$ed 84-88 37-40 60-75 20 970m 85(b.l 

I • 
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Voltage Limits Max. Ext. Max. -Typ·e Silent Freq. Ckt. Loop Ca;acitj 
(TP) of F.ingin"' Irt,. Int. in ·Rin~ Silent on-~- ✓ IAq.jist:. .'.,.,.-· --· 

System Relay Ringing District A-C _D-C D-C Cy.cles Int. ·mt~"- Line""·•' 'ml:int. Ra~ing ·,, . ·"": ' .;. ... ~ ~ .. ,._ • ii'· . . ~ ,.,_ 

··2 '.?-1.F~ 
~ .. ◄ \ ·<t .. 

·95-io3 16-19 42-59 -· 
... . ,. ·' )' B M.D-: .• 

AC-DC Semi-Sel. 84-88 4b-52 4b-52 2 M.F:_·~ '"Ji. -- .1-J.Jl•c:,.._ ., .,.;..:·....! 

64-80 
42-46 

,, 
i-.1 --~ ✓-');~ --~ 42A 72-80 ' . ~•.~ 

• ;,-:·/ -.r•- ···-· ··.;. • 

' 
~.t.~ ' .. :a .-.· _._ ... 

Manual 114&\ Super- 84-88 37-40 60-75 20 950<.> 950t.> ' --
j 

imposed 42A 64-80 ·, -- ,, 

Inverted 72-80 42-46 
72-88 .. • : ' \ .. ·. : ! 

'4ixed 80-88 30-34 r 
95-103 16-19 

; . 
2-;M.F. B ~ 

46-52 ' ll4AK AC-DC Semi-Sel. 84-88 '46-52 t ~ 
64-80 20 950C.O 950ci> 

; 

Panel 42-46 
. : .. 

114-EB Super- Full-Sel. 72-80 60-75 ·- .. .. 
imposed ·--

84-88 "',7-1.,.0 ' 
,- . 

"· 
72-88 ; : 

114&\ AC-DC Semi-Sel. 80-88 46-52 46-52 2 M.F. B M.D. 
Step Rl,-88 . 
by 64-80 20 950r.o 950r.o ' Step 114EB Super- Full-Sel. 72-80 42-46 60-75 2 M.F. B A&M imposed 84-88 37-40 lrnl~ 

Manual 114&\ AC-DC Semi-Sel. 84-88 42-52 60-75 20 950(&) 95Q.) 2 M.F. B A&M . 
-.' ~ I nn,,; . .,. 

95-;1-03 16-19 42-59 650co 52~ 2 M.F. - E .. ,,;'..'•"--
Manual 114-FA AC-DC Semi-Sel. 20 ~ 

,. ~-... 
84-88 46-52 46-52 sso., 6oo,\ 2 M.F. E A&K 

Step 72-88 ~ 
by 114&\ AC-DC Semi-Sel. 80-88 46-52 46-52 20 850ca, 60CM .2 M.F._ E .,,. --

Step 84-88 -,, 
" 

All other headings, No change. 
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CIRCUrr DESCRIPl'ION 
SYSTEMS DEVELOBmN'l' DRPARTMEN'f' 

CD-96128-01 
Issue 2-D 

APi>endu :S-B 
Dwg. Issue 7-B 

COMMONSYS'l'EMS 
PBIVA'l'E LINE ;CIHCUI'l' 

ARRANGED FOR USE WI'l'H MACHINE RINGillG 
AND 24 OR 48 VOLT CEN'l'RAL OP'FICE BAT'l'ERY 

CHANGES 

C • CHANGES m CIRCUIT REQUIREMENTS O'!'H:I!H 
TF_AN THOSE APPLYING TO ADDED OR RE­
,MOVED APP.ARA'ruS 

c.l Adjustments E was added tor the 
114EA Relay (B apparatus). 

c.2 Test note 1 and the asterisks at 
the tripping relays were removed. 

BELL TELEPHONE LABORATORIES, INC. 

DEP.r • 3350-HGl'ffi-JLD 

D. DESCRIPTION OF CIRCUI'l' CHANGES 

D.l Added the tripping range data 
shown tor adjustment Rand 

rated "Manufacture Diaoontinued", 
the 1 tams Wlder adjustment B that they 
replace. 

All other headings, No.change. 

Printed in u. s. A. 
Page 1 
l Page 
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.CHANGES 

•• r 

COMMON--SYSTEMS 
PRIVATE LINE CIRCUIT 

' ~ . .. ' ....• \ 

CD-961.2~01" ·- • 
Issue • .2-D t <l.." 
Appendix-~--·~-'~ 
( l \Page Y "'Pat~..:: 1, 

' 1 .••• 

,:·•\4~~---~ ~ 
' ;·:--._ 

ARRANGED FOR USE WITH WlACHINE RINGING 
AND 24 OR 48 VOLT CENTR..JU, OFFICE l3A'I-TERY 

- D.; DESCRIPTION OF CIRCUIT CHANGES 

Cross--cortneotions, Figs. lN, 2N 1 J.M, 2M _&. 3M were ohangedo- -

All. other headings,-No •change .. 

DEPT. 3350 

EAK)· 
RSW)VA 

_, 
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: ctRCUIT DESCRIPTION • • ' 
~YST~M:$ DEV,ELOPME~ D~ARTMENT 

/-4 -~ .IK lJ .s .A• .. ,_ ... , ..... : ..... 
; • . '. ,. ' 

COMMON' SYSTID!JS ... 
PRIVATE µNE CIRCl~T 

ARRA.l.~GED F<m>JJSE. ·Vil'IH MA.CHINE RINGING'~. 
AND 24 OR 48 VOLT dENTRAL·oFFICE BATTER . • 

• \ 

'' .: .. -._ 

CHANGES. 

·D_;- ·nE~CRIPTION OF CIRCUIT.CHANGES 
' 

On Issue 5-D the following data were added to the tri~p~n.g 
:r~ge table an item per column as follows:. 

'.Manual ll4EA, AC-DC, Semi-Sel, 84.;.aa, 42-52, 60-75, 20,~· 
: 950:A>, 950c.i>, 2 mf , . B • A .&.M. Only• 

. . · 

; HGWB)SL: 
; · RSWT- ' 

All other headings, No C~ge. 

• 

BELL TELEPHONE LABORATORI":?.S, INC • 
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CIRCUIT D~CRIPTION • 
SYSTEV$ DEVELOPN.ENT DEPARTMENT 
PRINTED IN U.S.A. • 

C o:MMON SYSTEMS. . 

• C-D-g6128-'0l 
. Issue 2-D 
Appendix ~-Q 
April 25, 1~39" • 
(1 Page) Pf~e 1 

PRIVATE LINE C IRCUI-T . 

CHAI'IGES 

ARRANGED FOR USE WITH MACHINE RINGlliG 
AND 24 OR 48 VOLT C»ITRAL OFFICE BATTEijY 

D. DESCRIPTION Olt, CIRCUIT CliANGES 

·\ 

n.1 Reference to the crossbar system was added.to the 114KA 
relay section of the tri.pping range tabl~• 

D.2 Formerly the designation at the ringing leads of Fig. l 
rea4 "To Machine Ringing in Manual or Panel Office, See 
Note 102"• 

D.3 Formerly circuit note 102 read~ Provide one lead from • 
"MR SUP-" or "lfiR Rl" bus bar equipped with one 1/2 ampere_; 
or one 1-1/3 ampere fuse per ten circuits in manual or • • 
panel office4 Provide 1/2 ampere fuse when the ringing 
current is supplied by a 1/2 ampere ringing machine. • • 

D.4 Formerly note 104 read: Furnish "X" wiring and apparatus 
_in manual offices havi_ng switchboard No. 11. Furnish 
"Y" wiring in panel_9r step-by-step office or manual of­
fices having switchboards other ·than Noo 11" 

D.5 ·Figs. lL, 3K, 4K, lK and 2K were rated Mfr. Disc. 

D._&: Figs. lM, 3M, 4M, 1N and 2N were added. 

All other headings, No Change. 

DEPT. 33.2 

HGVIB)pp 
RSW) 

BELL 'l'~LEPHONE . LABORATORIES, INO·o 
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C~RC\JIT DESCRIPTIQ.N 
SYSTE£S DEVELOPMEN-'l' nlt"Pln._ ,.Ei_'fl' 
PRI:t,..·11rED IN U.S.A. 

'CD-961~8-0l­
Issue. 2-D 
Appendix 1-D 
April 25, 1~39, 
(1 Page) _Page 1·~ 

. . ,. __ .,·" ;., 

CO!vi:iON SYSTEMS _ 
"J . 1JRIVATE LINE CIRCUIT -

AR..lt;,NGED FOR USE ViITi! ;;£.~CHINE RINGING 
AND 24 OR 48 VOLT CENTRAL OFFICE ·BATTERY 

··qtr~GF.S 

B. CHAkGES IN APPARATUS 

B.l Superseded 

.02 mf (R) 

D. DES_CRIPTION JF CIRCUIT CHANGES 

Superseded By 

.25 ill.f' { R) -

D.l Prior to Issue.3-D the 002 mi" condenser (R) was not 
designated E apparatus. 

D.2 The .25 mf condenser (R) designated F apparatus was 
added. 

D.3 Circuit. Note 10? was added. 

,All" other headings, .No Change. 

DEPT. 332 -

HGWB) 
RS1N)FN. 

- BE.LL ':'ELET'FIONE LABORATORIES, INC. 
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CIRCUIT DESCRIPTION CD-96128•0·1 -\ 
SYSTEMS Dh"'Vl.'LOPM:Ef,:T DEPARTMENT 
PRINTED 'IN u.s.A. 

Issue 2-D . • \.,. 
Octobe_r 24;- 1938 . 
(3 P • ) "n ... l' .. ages \,;,;<ager" ·\ 

CHMJGES 

COMMON SYm'El~S 
PRIVATE.LINE CIRCUIT 

ARRA1"-{GED FOR USE WTTH H.ACHHTE RINGIKG·· 
AND 24 OR 48 VO LT CENTRAL 'J:!n?ICE BA'l"l'.C:HY 

c. CHANGES IN CIRCUIT REQUIREMENTS OTHER THAl'-7 THOSE APPLYING 
TO ADDED OR REMOVED APPARATUS ,, 

C.l Formerly the third line of the circuit requirements· table 
for the ll4KA relay (TP) read Test 26 MA and Readjust-25 
MA.. .-~ 

C.2 Formerly the first and second line of the remarks co~untn 
of the circuit requirements table read "1000 ohm exter­
nal circuit loop - D - 4 mf'. maximum capacity on line.~ 

C.3 Formerly the third and fourth linaie of the remarks column 
or· the circuit requirements table read "1500 ohm exter..:· 
nal circuit .loop - D - 2 mf. maximum cape.city on line." 

C.4 DC adjustment data and references to adjustment A in the 
re.marks column were added for the 114.AK, 114EA and lJ.4EB 
relays (TP). 

c.5 Formerly test release values for the (Sl} and (S2) relays 
· were 4.5 MA. 

• . 
• D. DESCRIPTION OF CIRCUIT -C!Lt\NGES 

D.2 

Formerly the "maximum ·capa.ci ty on line"'--eolumn of the 
tripping range. table was shovm as the remarks column. 

Formerly all. items for the ll4F.A relay in the J;'ating col- ' 
umn of the ,tripping range tables-were rated standard. 

The "adjustment" column of the tripping range tab.le was 
added. 

/ 
D.4 Th~ lower manual panel and step-by-step i terns of the 

trippi-3:1.g ra~e table ,vere added. 

••• All other headfngs under "Cllanges"--'_. no' change • 
.. ~ . f,_,. . .. .... -- . 

. ., 
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l~ PURPOSE OF CIRCUIT 

"/t; 1· ..• This circuit i's used to provide transmission battery to 
stations on a private line to Automatically signal one 
of' the stations when the receiver is removed from the 
swi tchhoo!:: at the otter station,and to give an Audible 
ringing tone to the -calling st~.tion as an indication that 
the called station is being signalled. 

2; WORICTNG LIMITS 
., ~ .. 

'2 • .1 Supervisory and tripping requirements are s:pecif'ied in 
_:: tables shovm on the circuit dre.-wingo 

3,. Ftn:cTIONS 

To provide 24 or 48 volt ·tran~~ission battery. 

3.2 To automatically signal the call~d station. 

3.3 To automatically trip ma.chine ringing. 

3.4 To furnish audi.ble ringing tone signal to the calling sta­
tion. 

To prevent clicks in the cal~ing subscribers receiver due 
to a • line discharge when the called subscriber answers. 

3.6 'ro protect the resistance lamps against ~power surges. 

4. . CONNECTING CIRCUITS 

4 ol ;. Indi vidua.1. subscriber's .line circuit. 

DESCRIPTION OF OPERATION 

When_ a bridge is connected across the line to station No. 1 
•. or the two-1n-a.y trrmk, the (Sl) or (S3) relay operA.tes in 

turn operating the {R2) relay under control of the (RS) 
and (TP) relays. The (R2) relay operated, operates the . 
(R3) relay and .connects ringing current to the line to ring 
station No. 2 or the trunk. The (R3) re.18.y operated 
closes the circuit to pass audible ringing tone to statiol'l 
No. l by means of ringing current through the (R) conden~ 
ser. This indicates to the c;alling station that the ,,­
ca.lied station is being signalled~ The (R3) re.lay op~r­
ated ~lso connects resistances in parallel with the -·wind­
ings or the repeating coil to prevent clicks in the,call~ 
Ing subscriber's receiver due to line discharges when the 
called rubscriber answers. 

When station No. 2 removes the receiver from the'· swi-tch­
ho6·:ic, re.lay ( TP) operates and removes the shor_t c1rcu1 t 
from the (RS) relay permitting it to opera~~.fn series 
w.fth re.lay (R2). Tfie operation of" relay ( ~ short-circuits 

• ; '-.· . • • • . ~ 

. ' 
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i r1 and -·releaies 't"tie . {-~--_ ) ~r~lay anci _tbe (RS)_ relay :{9_9~s -- '.·;, __ .: 
, under control. of tb • (St,) or (S3}/ relays. When the (:R2) • .. "· • 
__ ,relay release-s the ( 3-) ;r~J.ay rel.eases and_ the --(~J or. ; -,,~A 

.(q4) relay oper~tes._r- ;'he (R3) relay.released re.m~ves·: -~.r 
_ th~- resistanc_es f'rom 1 ttie repeat'ing cof;l and also ope,~s ;. , ·;-\ 
; the ( R} conde~s er f"rom. the 1in~. The • :( R3) relay· is: slow ,_" • ' 
-ln: releasing ~_to_ insur·e-,,.discharge: qt the Im..e capa-ci ty -_ • 
bet'o_re the -resi~te.nces" are removecf f'rom the V(.tn.clrng.s of. 
the r~pc,,ating co·11. · The (S2) or (~)_ rel.ay:.operated·, _ 
closes a_ supplementarj- path to ho,,ld the (RS} relay oper- \ 

__ ated. When a· sindlar ,caU 1s' originated f'rom sta ion No.-.J"-_ 
__ ,_ 2, ·the operation is the same as described· above ~c ~---- ' •• 
_ \._that the (S2) or-, (S4)_ and (Rl.) _re.lays operate initial y 

in_ place of the (Sl) or--1..S3) ~nd (R2) J•elays~--,- •1 • 
'._ • . . ·.• . ... / . 

"X'!: '!'-ring and ap:p.ara·tu-s fs turni shed ,.-to meet the ,re.; • 
qui_re.QJ.ents or the; tripping relay test ciroui:t_ -ror .the_ 
No. ll- swito·hboarf. For other switchboards ."Y" wiring . 
1s,fUrnished. When.the receiver at either- station 1S r&.­
p_l~ced on the switchhook, the associated supervisory re-_ -
lay_ releases. No .other relays release, however, until - ,.· 
the -~ecelv-er at the other station 1s replaced on th·e _,. -
switchhook. This releaseJi_its associated supervisory 
relay ·and the (RS) re.lay restoring the clroui t to no,-~i,._ i h 

-DEPT. 3·32 

HGWBl~w 
Rffi\F} --_ 

' 
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·-
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